Synthesis of [2]Rotaxane R1•4PF 6 and its Precursor Dumbbell-Shaped Compound D2
The routes employed to synthesize the [2] rotaxane R1•4PF 6 and its respective dumbbell-shaped compound D2, are outlined in Schemes S1-S2. The aldehyde 5 (Scheme S1) was obtained in 81% yield by reacting 4-hydroxy-3,5-diisopropyl-benzaldehyde [1] (3) with 2-(2-chloroethoxy)ethanol (4) under alkylation conditions (K 2 CO 3 /KI/DMF) at 100 ˚C. Treating 5 with TsCl in the presence of Et 3 N and DMAP in CH 2 Cl 2 solution gave the tosylate 6 which was then reacted, without purification, with NaBH 4 in MeOH, to afford the benzyl alcohol 7 in an overall yield of 67%. Alkylation (K 2 CO 3 /LiBr/18C6/MeCN) of 1-acetoxy-5-hydroxy-naphthalene [2] (8) with 5 produced the intermediate ester 9, which was subjected to saponification (KOH/MeOH) to yield the diol 10 (overall 72%). Preparation of the [2] rotaxane R1•4PF 6 (Scheme S2) was completed by alkylating 10 with the tosylate [4] 11 in MeCN in the presence of K 2 CO 3 , LiBr, and 18C6 to afford the dumbbell-shaped compound D2
in 68% yield. The template-directed synthesis of the [2] rotaxane R1•4PF 6 was accomplished by reacting D2, the dicationic salt [3] 12•2PF 6 , and 1,4-bis(bromomethyl)benzene (13) in DMF at RT for 10 d. The [2] rotaxane R1•4PF 6 was isolated after addition of H 2 O in 85% yield as an analytically pure green solid after chromatography on silica gel using a 1 % NH 4 PF 6 solution in Me 2 CO as the eluent.
Experimental Section
General Methods: Chemicals were purchased from Aldrich and used as received. The compounds 4-hydroxy-3,5-diisopropyl-benzaldehyde [1] (1), 1-acetoxy-5-hydroxynaphthalene [2] (6), α,α´-[1,4-phenylenebis (methyl lene)]bis(4,4´-bipyridium) bis(hexafluorophosphate) [3] (12•2PF 6 ), and the tosylate [4] 9 were all prepared according to literature procedures. Solvents were dried following methods described in the literature.
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Benzyl Alcohol 7.
A solution of the alcohol 5 (1.62 g, 5.5 mmol), TsCl (1.14 mg, 6.0 mmol), DMAP (10 mg)
and Et 3 N (1.4 mL, 10 mmol) in anhydrous CH 2 Cl 2 (50 mL) was stirred for 16 h at room temperature. After addition of SiO 2 (7.0 g), the mixture was concentrated and the residue was purified by a short-path column (SiO 2 : EtOAc/hexane, 1:4) to afforded the tosylate 6 as a colorless oil. The tosylate was then dissolved in MeOH (80 mL) and NaBH 4 (380 mg, 10 mmol) was added. The reaction mixture was stirred at room temperature for 2 h. After work-up, the crude product was purified by column chromatography (SiO 2 : EtOAc/hexane, 1:4) to give the benzyl alcohol 7 (1.68 mg, overall 67%) as a colorless oil. with MeCN (100 mL). The combined organic filtrate was concentrated and the crude compound 9 was then dissolved in MeOH (100 mL). KOH (561 mg, 10 mmol) was added and the reaction mixture was stirred at room temperature for 4 h. After work-up, the crude product was subjected to column chromatography (SiO 2 : 
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